Inhibition of high-affinity choline uptake in the rat hippocampus by in vivo injection of phenobarbital in the medial septum.
Barbiturates administered i.p. inhibit the activity in the septal-hippocampal cholinergic pathway as assessed by an inhibition of choline uptake into hippocampal synaptosomes in vitro. The present experiments were designed to determine where in the central nervous system the drugs act to have this effect. Barbiturates and other drugs were injected into selected sites in the awake, freely moving rat via previously implanted cannulas. It was found that phenobarbital, barbital and muscimol injected into the medial septal area inhibited choline uptake in the hippocampus. Pentobarbital was less effective than phenobarbital even when it was tested in the highest amounts that could be applied locally. The data suggest that the barbiturates rapidly leave the site of local injection and that, in the case of pentobarbital, sufficient local concentrations cannot be maintained to achieve a substantial effect. Phenobarbital had a greater effect in the medial than in the lateral septum. The inhibition of choline uptake by phenobarbital was blocked by coadministration of picrotoxin in the medial septum. In contrast, the stimulation of choline uptake in the hippocampus by picrotoxin occurred when it was injected in the lateral septum but not in the medial septum. These data suggest that GABAergic receptor complexes in the medial septal area do not have a tonic inhibitory effect on septal cholinergic neurons. They also suggest there may be other GABAergic receptor complexes in the lateral septum which are tonically active and may influence the medial septal cholinergic neurons by an unknown pathway.